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J. Robot Arm Tank

Material

1. Robot Arm Tank
2. Computer

Project #1: Create a remote-controlled robotic arm
tank

Utilize the IR remote controller's up, down, left, and right buttons to govern the robot's
movement. Deploy button 2 and button 8 of the remote controller to regulate the ascent and
descent of the robot arm, and utilize button 4 and button 6 to operate the opening and closing

of the robot gripper claw.




Program Idea

Robot
Movement
Control

pressed?

No

pressed?

No

pressed?

No

pressed?

No

remote 1 button

remote | buttonl

remote — butto

remote— butto

Rk Robot Arm
—P Movement p———P=
Control
Control
Robot Arm
Control
Yes—#» Move forward fomis 2 Ul

Move
Yes= backward
Yes—P» Turn left
Yes—®»  Turn right

Stop

<

pressed?

No

remote 8 butto
pressed?

No

remote 4 button
pressed?

No

remote 6 butto
pressed?

No

Yes—P»

Lift robot arm

Yes—D Descend
robot arm
Yes—®»1 Gripper open

Gripper close
(grab)

Stop -
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Reference Code

Generate Code
set servo motor angle ~ to ()
forever

robot movement control

robot arm control

define robot movement control define robot arm control

] IR Port2 » received R2~ _then
dc motor M1~ speed &)

else

if IR Port? » received RS - then

IR Port2 ~ received T~
encoder motor Port3 = power to '@
encoder motor Pori4 ~ power to ()

dc motor M1~ speed @
else
if IR Port2 + received R4« then

IR Port? » received |« then

-

encoder motor Port3 » power to @)
encoder motor Port4 » power to @)

else ‘
if IR Port? + received <« = then

if servo motor angle < @) _then

change servo motor angle = by o

encoder motor Port3 » power to
else

encoder motor Port4 = power fo (glol
MERE 100 if IR Por2~ received R6~- _then

else
if IR Port2 + received —s~  then if @) < sevomotorangle  then

encoder motor Port3 » power to change servo motorangle ~ by @)

encoder mofor Port4 = power fo
else

else

dc motor M1 - speed 0
encoder motor Port3 ~ power to (i)

encoder motor Port4 = power to 0

wait @ seconds

servo PoriD » angle servo motor angle
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Project #2: Remote control posture limitation for the
robotic arm tank

On the basis of project 1, we add a limit switch module and a double-way line-following module,
which both are used to limit the movement range of the robot arm to avoid damaging the

mechanical structure.

Program Idea

Y

Set robot Set robot
Robot
movement arm Robot Arm
Start 1 Movement
speed to movement Control Control
100 speed to 50

Robot
Movement
Control

Robot Arm
Control

Stop movement
Yes—®» and make alarm |—
sound

No Lift robot arm

Stop movement
and make alarm
sound

Limit switch
value=1?

remote 2 buttol
pressed?

remote 1 butto

pressed? Yes—®» Move forward [——

No No

remote 8 buttol
pressed?

Move
backward

remote | butto
pressed?

Descend robot
arm

No

remote 4 buttof
pressed?

remote < buttol
pressed?

Yes—P»] Turn left — Yes—®» Gripper open [—

No No

remote 6 buttol
pressed?

Gripper close
(grab)

remote— butto

pressed? Yes—®  Turnright [—

No No

Stop Stop




Reference Code

Generate Code
set servo motor angle = to e

set speed » to

set grnpper movement speed = to @

control robot movement

control robot arm

define control robot movement

if IR Port2 » received 1~ _then
encoder motor Port3d = powerto speed

encoder motor Porid4 = power to o - speed
else
if IR Pori2 ~ received | = then
encoder motor Port3 » power to @ - speed
encoder motor Port4 = power to  speed

else
if IR Port2 » received « ~

encoder motor Port3 = power to speed

encoder motor Port4 = power fo speed
else

it IR Porti2 v received — ~ then
encoder motor Port3 ~ power to o - speed
encoder motor Port4 + power to o - speed

else

encoder motor Pori3 + power to 0

encoder motor Port4 ~+ power to 0
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define control robot amm

sel [imid swilch valoe « to  Bmil swiich PodC ~
sl =1~ 1o finefollower PordB~- 51~
i IR Port2 » received R2~-  then
if imit switch value = §  then
dcmotor M1 - speed ﬂ
play tone on note C4 ~ beal Half -
else
dc motor M1~ speed 0 - gripper movement speed

else
if IR Port2~ received RS~ hen

51 > @ then

dc motor M1+ speed o

play lone on note C4 - beat Half -
elze

dcmoior M1+ speed gripper movement speed
clse
IR Porl2 » received R4~ then
if servo molor angle -=.'@ then
change servo moior angle = by o
else
if IR Port2 »~ received RG6~-  then
i 0 < senvo molor angle then
change servo motor angle = by n

else
dc motor M1+ speed 0

wail@sﬂcm

zervo PortD » angle  semwvo motor angle
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Project #3: Create a fully automated transportation
robot

Program Idea

Robot moves
forward a certain
distance

:

Lower the robofic
arm

End

i

Release the
gripper

i

Maove forward
slightly to reach
the object

Lower the robotic
arm

¢

T

Fobot arm grab
the object

'

Robot moves
forward a certain
distance

Raise the robotic
arm

t

Robot moves
backward and
turn around




Reference Code

encoder motor Porid = move @

encoder motor Portd » move m
wait 9 seconds

dc motor M1~ speed 0

encoder motor Port3 = move
encoder motor Portd » move
wail e seconds

servo PoriD) » angle ﬂ

dc motor M1+ speed m

'a FAobotamas. x|

wail o seconds

dc motor M1 = speed ﬂ

encoder motor Portd » move
encoder motor Portd = move @
wait 9 seconds

encoder motor Pori3 + move
encoder motor Portd + move
wait a seconds

encoder motor Port3 » move §&l
encoder motor Port4 ~ move
wait e seconds

dc motor M1~ speed

wait a seconds

dc motor M1+ speed 0

servo. PorD ~ angle

wait e seconds

dc motor M2 - speed 0

= -[='. Move forward... x]
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Note: This program is only a reference program. The parameters in the program should be

adjusted according to the actual situation.

Expansion: In this lesson, we learned how to control the robotic arm tank robot. Can we combine
it with a camera robot to create a robot that integrates photography function and robotic arm?
Or can we combine it with a three-axis robotic arm to have two robots working together for
material handling, achieving a conveyor belt-like object transportation system similar to a

factory?
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ARDUINO

Project #1: Create a Remote-controlled Robotic
Arm Tank Arduino

Utilize the IR remote controller's up, down, left, and right buttons to govern the robot's
movement. Deploy button 2 and button 8 of the remote controller to regulate the ascent and
descent of the robot arm, and utilize button 4 and button 6 to operate the opening and closing

of the robot gripper claw.

Program Idea

Robot
Start — Movement > Rofat Ao
Control
Control

Robot
Movement
Control

Robot Arm
Control

remote 2 butto
pressed?

R remote t button

pressed? Yes—®] Move forward [—

Yes—®» Lift robot arm |——

No No

remote | button Yes— Move remote 8 butto Yes—p Descend
pressed? backward pressed? robot arm
No No

remote 4 butto
pressed?

remote « butto

pressed? Yes—P» Turn left —

Yes—®®| Gripper open [—

No No

remote 6 butto
pressed?

remote— butto
pressed?

| Gripper close

Yes—®  Turnright [ {grab)

No No

Stop < Stop <
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#include<WeELF328Ph>

void sleep(unsigned long duration);

// robot movement control()
void f_robot_movement_control();
// robot arm control()

void f_robot_arm_control();
void update();

WelnfraredReceiver ir(PORT_2);

WeEncoderMotor encoder_3(PORT_3);

WeEncoderMotor encoder_4(PORT _4);

WeDCMotor dc_1(1);

Servo servo_D;

double v_servo_motor_angle; //servo motor angle;

void setup(){
irbegin();
servo_D.attach(PORT_D);

v_servo_motor_angle = 0; //servo motor angle
}
void loop(){
update();
f robot_movement_control(); //robot movement control

f robot_arm_control(); //robot arm control

}

void sleep(unsigned long duration){
unsigned long end = millis() + duration;
while(millis() < end)update();
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Reference Code

// robot movement control()
void f_robot_movement_control(){
if(irisKeyPressed(IR_CONTROLLER_UP)){
encoder_3.run(100);
encoder_4.run(-100);

Jelse if(irisKeyPressed(IR_CONTROLLER_DOWN)){
encoder_3.run(-100);
encoder_4.run(100);

Jelse if(irisKeyPressed(IR_CONTROLLER_LEFT)){
encoder_3.run(100);
encoder_4.run(100);

Jelse if(irisKeyPressed(IR_CONTROLLER_RIGHT)){
encoder_3.run(-100);
encoder_4.run(-100);

}elsef
encoder_3.run(0);
encoder_4.run(0);
}
}
// robot arm control()

void f_robot_arm_control(){
if(irisKeyPressed(IR_CONTROLLER_2)){
dc_1.run(-50);
Jelse if(irisKeyPressed(IR_CONTROLLER_8)){
dc_1.run(50);
Jelse if(irisKeyPressed(IR_CONTROLLER_4)){
if(v_servo_motor_angle/*servo motor angle*/ < 180){
v_servo_motor_angle +=1; //servo motor angle
}
telse if(irisKeyPressed(IR_CONTROLLER_6)){
if(0 < v_servo_motor_angle/*servo motor angle*/){
v_servo_motor_angle += -1; //servo motor angle
}
}elsef
dc_1.run(0);
}
sleep(10);
servo_D.write(v_servo_motor_angle/*servo motor angle*/);

}

void update(){
irloop();
}
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Project #2: Remote Control Posture Limitation for the
Robotic Arm Tank Arduino

On the basis of project 1, we add a limit switch module and a double-way line-following module,
which both are used to limit the movement range of the robot arm to avoid damaging the

mechanical structure.

Program Idea

Y

Set robot Set robot
Robot
movement arm Robot Arm
Start Movement
speed to movement Contiol Control
100 speed to 50

Robot
Movement
Control

Robot Arm
Control

Stop movement
Yes—®| and make alarm |
sound

No Lift robot arm

Stop movement
and make alarm
sound

Limit switch
value=1?

remote 2 buttol
pressed?

remote 1 butto
pressed?

Yes—®» Move forward [——

No No

remote 8 buttol
pressed?

Move
backward

remote | butto
pressed?

Descend robot
arm

remote 4 buttol
pressed?

remote «— buttol

pressed? Yes—®»  Turn left —

Yes—®»| Gripper open [—

No No

remote 6 buttol
pressed?

Gripper close
(grab)

remote— butto

pressed? Yes—®  Turnright [—

No No

Stop Stop
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#include<WeELF328Ph>

void sleep(unsigned long duration);

// control robot arm()
void f_control_robot_arm();
// control robot movement()

void f_control_robot_movement();
void update();

WelineFollower linefollower_B(PORT_B);
WelnfraredReceiver ir(PORT _2);
WeDCMotor dc_1(1);

WeBuzzer buzzer(OnBoard_Buzzer);
Servo servo_D;

WeEncoderMotor encoder_3(PORT_3);
WeEncoderMotor encoder_4(PORT _4);

double v_speed; //speed;

double v_limit_switch_value; //limit switch value;

double v_s1; //sl;

double v_gripper_movement_speed; //gripper movement speed;
double v_servo_motor_angle; //servo motor angle;

void setup(){
pinMode(PORT_C, INPUT);
irbegin();
servo_D.attach(PORT_D);

v_servo_motor_angle = 0; //servo motor angle
v_speed = 100;
v_gripper_movement_speed = 50; //gripper movement speed

}

void loop(){
update();
f_control_robot_movement(); //control robot movement
f control_robot_arm(); //control robot arm

}

void sleep(unsigned long duration){
unsigned long end = millis() + duration;
while(millis() < end)update();
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//

control robot arm()

void f_control_robot_arm(){

}
//

v_limit_switch_value = digitalRead(PORT_C); //limit switch value
v_sl = linefollower_B.startRead(1);
if(iriskeyPressed(IR_CONTROLLER_2)){

if(v_limit_switch_value/*limit switch value*/ == 1){

dc_1.run(0);

buzzer.tone(262, 500);

else{

dc_1.run(0 - v_gripper_movement_speed/*gripper movement speed*/);
}

Jelse if(irisKeyPressed(IR_CONTROLLER_8)){

if(v_s1 > 600){

dc_1.run(0);

buzzer.tone(262, 500);

}else{

dc_l.run(v_gripper_movement_speed/*gripper movement speed*/);
}

Jelse if(irisKeyPressed(IR_CONTROLLER_4)){
if(v_servo_motor_angle/*servo motor angle*/ < 180){
v_servo_motor_angle +=1; //servo motor angle

!

Jelse if(irisKeyPressed(IR_CONTROLLER_6)){

if(0 < v_servo_motor_angle/*servo motor angle*/){

v_servo_motor_angle += -1; //servo motor angle
}

else{
dc_1.run(0);

}

sleep(50);

servo_D.write(v_servo_motor_angle/*servo motor angle*/);

control robot movement()

void f_control_robot_movement(){

if(iriskeyPressed(IR_CONTROLLER_UP)){
encoder_3.run(v_speed);
encoder_4.run(0 - v_speed);

Jelse if(irisKeyPressed(IR_CONTROLLER_DOWN)){
encoder_3.run(0 - v_speed);
encoder_4.run(v_speed);
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Reference Code

Jelse if(irisKeyPressed(IR_CONTROLLER_LEFT)){
encoder_3.run(v_speed);
encoder_4.run(v_speed);

Jelse if(irisKeyPressed(IR_CONTROLLER_RIGHT)){
encoder_3.run(0 - v_speed);
encoder_4.run(0 - v_speed);

}else{
encoder_3.run(0);
encoder_4.run(0);

}

void update(){
irloop();

}
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Project #3: Create a Fully Automated Transportation Robot
Arduino

Robot moves
forward a certain

Program Idea
End

distance
Lower the robotic Felease the
arm gripper
Mowve forward Lower the robotic
slightly to reach arm
the object
Robot arm grab Rt rnmfes.
; forward a certain
the object :
distance
) ; Robat moves
Raise the robotic backward and
arm
turn around
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#include<WeELF328Ph>

WeEncoderMotor encoder_3(PORT _3);
WeEncoderMotor encoder 4(PORT _4);
WeDCMotor dc_1(1);

Servo servo_D;

WeDCMotor dc_2(2);

void setup(){

}

void loop(){
}

servo_D.attach(PORT_D);

encoder_3.move(150, 400);
encoder_4.move(150, -400);
delay(2000);

dc_1.run(100);

delay(2000);

dc_1.run(0);
encoder_3.move(150, 200);
encoder_4.move(150, -200);
delay(2000);
servo_D.write(0);
dc_1.run(-100);

delay(1000);

dc_1.run(0);
encoder_3.move(150, -400);
encoder_4.move(150, 400);
delay(2000);
encoder_3.move(150, -1200);
encoder_4.move(150, -1200);
delay(5000);
encoder_3.move(150, 300);
encoder_4.move(150, -300);
delay(2000);

dc_1.run(100);

delay(1000);

dc_1.run(0);
servo_D.write(180);
delay(5000);

dc_2.run(0);




